N-propylsalicy laldimine based on porous silica, as ion exchanger, is used fo r the separation and preconcentration of Fe '+ , Co 2+ , Ni 2+ and Zn 2+ from surface water samples collected from eleven locations at Nile river, Mediterranean and Red seas and Mansoura city tap water. The effects of pH, time of stirring, concentration of eluting acids and some common ionic species on the separation and preconcentration of the investigated metal ions in synthetic aqueous solutions are studied. The results indicate that the optimum conditions for separation are pH = 9.0-9.5 and time of stirring = 30 min. HCI is better elu ent for the investigated metal ions than HNO, except fo r Fe 3+ . Citrate and EDTA show severe interference on the recovery of the metal ions, therefore, the water samples are previollsly oxidized to digest organic matter prior to the application process.
The synthesis of chemically-modified porous silica with N-propylsalicyaldimine (lEI I ) as chelating agent was described elsewhere ' . The nature of bonding of IE II with some metal ions was investigated by ele mental analysis, electronic and infrared spectra, ther mal analysis and electrical properties 2 . This confirmed that the uptake behaviour of IE I I towards these metal ions is due to complexation.
According to the importance of metals to the aquatic environs, it may be divided into three groups (i) light metals such as sodium, potassium and cal cium which are normally mobile cations in aqueous solution; (ii) transitional metals such as iron, copper, cobalt and manganese which may be toxic in high concentrations and (iii) heavy metals and metalloids such as mercury, lead, cadmium, tin, selenium and arsenic which are generally not required for metabolic activities and are toxic to the cell at quite low con centrations ) .
Due to the interest on water quality, many studies have been performed on the water sources to esti mate the levels of heavy metals 4 . <.I . The metal-uptake be haviour of IE II was studied in different media 4 . The fa ctors controlling and influencing the metal uptake capacity such as pH of the metal ion solution and stir ring time were determined to evaluate and compare the performance towards extraction of CdC II). Cr(III,VI), Cu(II), MnCII,VII) and Pb(ll) ions. In con tinuation, the present paper is ai med to study the up take behaviour of lEI I towards Fe J + , C0 2 + , Ni 2 + and Zn 2 + to ascertain the optimum conditions for the sepa ration, preconcentration and determination of these metal ions in aquatic environs.
Experimental Procedure

Sy nthesis
The ion exchanger IE II was prepared as previ ously described ' . Porous silica was prepared by ac id leaching of sieved borosilicate glass « 70 , . . 1In, 8/Si = 6: 1) obtained by sol gel technique, then grafted with 3-aminopropyltrimethoxysilane and the obtained product was retluxed with salicylaldehyde.
Complexes of IE 11 with the investigated metal ions were prepared by adding 100 mg of the ion ex changer to 25 mL of 0. 1 M of the metal chlorides so lution and pH value was adj usted to be below 5.5 (ex cept fbr Fe where the pH < 3) with 5% NaOH and 2% HCI and stirred for 24 h, then the M-IE 11 complexes were fil tered, washed with double distilled water and dried at 80°C.
Method
For the investigation of the effec t of pH on the separation of the investigated metal ions, 0.02 g of lEI I was added to 25 mL of 10 )1g/mL of Fe .1+ , C0 2 + and Zn 2+ (as chlorides). The pH values of the solu tions were adjusted in the range 3-11 using 2 M aOH and 0. 1 M HC!. Then the solutions were stirred at constant rate for 30 min, fil tered and the concentra tions of the investigated ions in the fi ltrates were de termi ned by atomic absorption spectrometry (AAS). The disribution coefficient (Ke!) is determined using the equation:
where Ci ex is the metal concentrat ion 111 the ion ex changer (solid phase) and Csol is the metal ion con centration in the solution phase.
Arter adjusting the pH of the solution at 9.0-9.5 to give maximum K" , effect of stirring timc and weight of ion exchanger was studied to obtain optimum time of stirri ng and weight of ion exchanger for precon centrat ion and separation of thc investigated metal ions. The optimum conditions (pH = 9.0-9.5, time of sti rri ng = JO mi n and weight of I E I I = 100 mg) were appl ied during the study of the interfering effects of different foreign ions on the efficiency of separation and the effect of concentration of the eluent acids (10 mL of HCI or HNO,) on the recovery .
Application
Surface water samples were collected from eleven locations in Nile river. Mediterranean and Red seas, Egypt. All samples were fi ltered and acidified with concentrated HNO.1 to pH � 2 and preserved in poly ethy lene vessels at temperature 15-20°e.
For preconcentration and separation of metal ions, 0.5 g of K 2 S 2 0R and 5 mL of 98% H 2 S04 were added to I L of the water sample and heated for 2 h at 95°C to digest all organic matter which may be pres ent. Arter cooling to room temperature, 100 mg of I E I I was added to the sample and the pH value was adjusted to 9.0-9.5 and stirred for 30 min then fi l tered. To the fi ltrate another 50 mg of the ion exchanger was added and pH value was again controlled. The sample was stirred again for 30 min and fi l tered. Both resi dues were gathered and the collected metal ions were released by 10 mL 2M HNO.1, to give a concentration fac tor of IOO-fold.
Equipmellts
Infrared reflectance spectra were recorded on a
Bruker rFS 48 FfIR spectrometer using a gold ball as reference. The sample in the form of fi ne powder was flattened on a stainless steel sheet with a drop of acetone which was allowed to vapourize then the re flectance spectrum was measured in a dry CO 
Results and DisclIssion
Ef fe ct of pH Effe ct (�f cOll.cell.tration of eluent acids Fig. 3 (a & b) shows the effect of concentration of eluting acids on the recovery after separation at pH = 9.0-9.5 and weight = 100 mg. The results show that HCI exhibit better leaching efficiency of the investi gated metal ions fro m the ion exchanger than HN03 except in case of Fe· h where the recovery was appar ently lower with HCI. This may be attributed to the fo rmation of anionic chloro-complex with Fe 3 + which may be bonded to the protonated imine nitrogen of the substrate suggested previously to be present at pH ::; 4 ' . However, molar concentration of the Hel and HN0 3 was sufficient to obtain maximum recov ery but the laller is recommended for application due to low recovery in case of iron.
Effe ct of interfe ring sp ecies
The effect of some common ionic species on the recovery was studied in Table I show severe interfering effect on the recovery of the investigated metal ions due to the formation of complexes with the metal ions of higher stability than those with lEI I. Consequently, the organic matter present in the natural water samples (which may has the same effect) should firstly be digested prior to the application process. Wave number, em " 
Application
The results of chemical analysis of different sam ples of water; river Nile (Mansoura, Faraskor, behind Damietta Bridge, Gerbi and Ras Elbar effl uent, 1-5 respectively), sea water (Ras Elbar, Damietta Port, Port Said and Suez Gulf, 6-9 respectively), lake water (EI-Manazalah, 10) and tap water (Mansoura city, II) are shown in Table 2 It can be concluded from the results that the con centrations of heavy metal ions increase obviously in the region beginning from Damietta bridge to the river effluent at Ras Elbar. The nearby locations (Faraskor, Gerbi, Ras-Elbar and Damietta Port) showed higher concentrations of the investigated metal ions. Th is may be attributed to the heavy load of wastes and effl uents draining into th is area, par ticularly from developing industries and agriculture besides the domestic wastes. The effect of such loads is highly prominent at the outpour of the river Nile near Damietta '2 . However, these results lie within the permissible levels and are in agreement with those reported previousl/· 6 . 1 3 .
Compari ng the results obtained fro m the present study with those reported earlier 8 .' J , the observed dif ference may be due to the sampling date. This was explained by Lashein et 01.
.
7 , as due to the low flood of river Nile in previous times (before 1995), where both Faraskor and High Dams were closed, and con sequently to the relatively higher pollution of the river. In 1998-200 I, the flood was moderate to high, hence allowing the opening of both dams in front of the high stream which washes the river body and en hanced the reclamation and the quality of water as well.
Conclusion
The optimum conditions for the concentration of In general, the estimated levels of the investigated metal ions in Jan 2002 is lower than those reported in 1990's. In region near Damietta, the concentration of the studied metal ions is relatively high, whereas those fo und in Suez gulf was low.
The ion exchanger IE I I can be used in the separa tion and preconcentration of Fe 3 + , C0 2 + , Ni 2+ and Zn 2+ with high distribution coefficient at optimum condi tions with no interference fro m common ionic species.
